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(54) Method and device for multicasting 

(57) The invention relates to a method for minimiz- 
ing the use of radio spectrum in communication delivery 
in a communications system, where a multicast data 
packet is sent to at least one multicast group member 
(UE1-3), i.e. recipient, via a radio access router (1-2) 
controlling radio resources. The router determines and 
compares the costs of a cell broadcast delivery and a 
delivery using dedicated channels. On the basis of the 
comparison the router delivers the multicast packet us- 



ing the cheapest applicable one of the following delivery 
methods i) sending the multicast data packet to each 
active member of the multicast group using dedicated 
channel(s), ii) sending the multicast data packetto each 
active member of the multicast group using cell broad- 
cast channel, or iii) sending the multicast data packet to 
some of the multicast group members using cell broad- 
cast channel and to some of the group members using 
dedicated channels. 
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Description 

FIELD OF THE INVENTION 

[0001] The invention relates to communications sys- 
tems, and more particularly to mechanisms for multicast 
delivery optimizing radio resource usage. 

BACKGROUND OF THE INVENTION 

[0002] Existing methods for multicast delivery - i.e. 
the delivery where transmission of a single protocol data 
unit (PDU) reaches a group of one or more destinations 
- over radio interfaces use broadcasting on the radio link 
to reach unidirectionally all recipients covered by the 
cell, e.g. to reach all mobile stations which are located 
in the area of one base station. The delivery of a com- 
munication message may be for example a weather 
forecast, a traffic announcement or an advertisement. 
[0003] Broadcasting to the whole cell area uses a lot 
of power, which in turn causes a lot of cross-channel 
interference. Also, a robust channel coding is usually re- 
quired to reach the full coverage area of the cell, espe- 
cially because there is usually no feedback possibility 
for the receivers to indicate lost radio frames. 
[0004] On the other hand, in situations where there is 
only one, or a few recipients on the cell area, it would 
be cheaper and more resource-efficient to send the in- 
formation to the recipients individually using dedicated 
channels. Unicasting transmission may be described as 
a transmission of a single protocol data unit PDU to a 
single destination. 

[0005] However, other radio systems carry all user 
plane data traffic on dedicated channels. Such systems 
waste radio resources, if the same information is being 
sent separately to many users on the cell area. Also, 
when the number of group members on the cell area is 
larger than the number of available dedicated channels, 
all users cannot be served. 

[0006] One of the disadvantages associated with the 
above-mentioned arrangements is thus that shared 
channel based systems waste radio spectrum, if the 
number of group members is low on the cell area while 
dedicated channel based systems waste radio spec- 
trum, if the number of group members is high on the cell 
area. 

BRIEF DISCLOSURE OF THE INVENTION 

[0007] It is thus an object of the present invention to 
provide a new method and an apparatus for implement- 
ing the method so as to overcome the above problem. 
The objects of the invention are achieved by methods 
and routers, which are characterized by what is stated 
in the independent claims. The preferred embodiments 
of the invention are disclosed in the dependent claims. 
[0008] The invention is based on the idea of delivering 
group communication either by dedicated or by shared 



radio channels, or by a combination thereof based on 
the information of layer 2 and layer 3 of the radio net- 
work. The invention is also based on the premise that 
the membership of the group communication is known 
5 when allocating radio resources for the group commu- 
nication delivery. 

[0009] An advantage of the method and arrangement 
of the invention is a radio resource optimized multicast 
delivery. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] In the following the invention will be described 
in greater detail by means of preferred embodiments 
15 with reference to the accompanying drawings, in which 

Figure 1 illustrates a system architecture of a com- 
munications system in accordance with the princi- 
ples of the present invention; and 
20 Figure 2 shows a flow chart of a decision process. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] Figure 1 illustrates a logical architecture of a 
25 communications system in accordance with the princi- 
ples of the present invention. The network architecture 
comprises a radio access router 1 -2 to which a radio 
transmitter 1-4, e.g. in a base station, is connected. The 
radio access router comprises a radio control element 
30 1 -6 and an access router element 1 -8. The radio control 
element is on the layer 2, on the link layer. The element 
provides the management of radio resources for sub- 
scribers, for recipients UE1 (User Equipment), UE2 and 
UE3. The element has the information of e.g. radio dis- 
ss tances from antennas of recipients, who is on the area 
of a cell and what power is required for the transmitter 
to send data to recipients. The access router element 
may be defined as an access server that provides mo- 
bile connections to data networks and corporate local 
40 area networks. The access router is an I P (Internet Pro- 
tocol) layer element on the layer 3 providing a subscriber 
interface for a subscriber. 

[0012] Different networks 1 -1 0 that support multicast 
function may be connected to the radio access router. 

45 These networks may include networks like a TETRA 
(TErrestrial Trunked Radio) network, a GPRS (General 
Packet Radio Service) network, an UMTS (Universal 
Mobile Telecommunications System) network and an IP 
(Internet Protocol) network. Regarding the invention, 

so the operation and structure of these packet switched 
networks are described only to a degree that will assist 
in comprehending the reduction of the radio resource 
usage according to the invention and its embodiments. 
[0013] Figure 2 shows a flow chart of a decision proc- 

55 ess according to the invention. In it costs of different 
methods, either the use of dedicated or the use of 
shared radio channels, or the use of a combination 
thereof, for sending multicast packets are calculated. In 
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step 2-2 the access router receives a multicast packet. 
In order to choose an optimum communication method 
in terms of radio resource usage, cost calculations are 
proceeded. These calculations may comprise calcula- 
tions in function of e.g. the radio distance of the recipi- 
ents covered by the cell and/or the signal strength need- 
ed to reach recipients and/or mobile station specific 
group membership information. 

[0014] In step 2-4 the router identifies a cost of cell 
broadcast delivery of the multicast packet. This cost can 
be denoted as CB. In step 2-6 the router identifies a cost 
of individual delivery to each active multicast group 
member. This cost can be denoted as ID. 
[001 5] After these steps in step 2-8 the two above- 
mentioned costs are compared. If it would be cheaper 
to send multicast packet to each active member using 
dedicated channels, this is done is step 2-10. If the 
broadcast delivery is cheaper, the multicast packet is 
sent to the whole cell using cell broadcast channel and 
method. In an embodiment of the invention, one further 
alternative to deliver the multicast packet is to send the 
packet to some of the multicast group members using 
cell broadcast channel and to some of the group mem- 
bers using dedicated channels. The latter alternative 
may be the cheapest or most suitable in a case, for ex- 
ample, in which the broadcast would be cheapest way 
to deliver the multicast packet but some (>0) of the 
group members are not able to receive the broadcast 
for one reason or another. In other words, the multicast 
group is handled as subgroups to which the multicast 
packet is delivered using different methods. 
[001 6] When a frame, a datagram, or a packet needs 
to be delivered to the group, the radio access router 
finds out the number of group members on the covered 
area, and the positions (radio-wise) of each member. 
Based on this information, i.e. the information of the ra- 
dio control element and the access router element the 
radio access router will make a decision on what kind of 
links or radio bearers to use to deliver the information 
with sufficient accuracy e.g. bit error rate, while minimiz- 
ing the use of radio resources for that delivery. 
[0017] Additionally to finding out the optimum way to 
make multicast delivery, the membership of the group 
communication is to be known when radio resources are 
allocated for the group communication delivery. For IP 
based group communications this means that the IP 
multicasting group membership information should be 
available at the entity in the radio network, which man- 
ages the radio resources. In other cellular networks this 
is not the case, since the radio resource management 
is managed in the radio access network RAN, while the 
multicasting group membership can be known only out- 
side of the radio access network. When the network lay- 
er, i.e. the IP layer, service is provided by the radio ac- 
cess network itself, it becomes possible to consider IP 
multicasting group membership information when man- 
aging radio resources for the group communication de- 
livery. 



[0018] The invention can be implemented in a variety 
of ways. The first router in the radio access network may 
maintain terminal-specific group membership informa- 
tion, for example based on the IP layer group member- 

5 ship protocols. Examples of the protocols are IGMP (In- 
ternet Group Management Protocol), which is used by 
IP hosts to report their multicast group memberships to 
an adjacent multicast routerfor Internet Protocol version 
4 (IPv4) and MLD (Multicast Listener Discovery) for In- 

10 ternet Protocol version 6 (IPv6). 

[0019] The group communications service could also 
be provided on the layer 2, and the group membership 
information could become available to the radio access 
network even without IP layer being integrated into the 

15 radio access network. 

[0020] By utilising the user equipment specific radio 
information, e.g. signal strength, and user equipment 
specific group membership information, the radio ac- 
cess network can determine the most optimal way of ra- 

20 dio resource usage, of multicasting information delivery 
to the group members on the cell area. The choices 
comprise using dedicated channels for small number of 
group members on the cell area, and shared channel 
for larger number of group members on the cell area, or 

25 a combination thereof. 

[0021] One advantage of the method of the invention 
and its embodiments is that the method minimizes the 
amount of radio spectrum to be used for unlimited 
number of group members covered by the same cell. 

30 Thus in situations where the number of group members 
on the cell area is larger than the number of available 
dedicated channels or there is just few users on the cell 
area, radio resources may be saved. If there were only 
one member on the cell area, no more radio spectrum 

35 is being used because of group communications serv- 
ice. The method of the invention and its embodiments 
also minimizes cross-channel interference, consumes 
less power, and allows the usage of more effective chan- 
nel coding when there is no feedback possibility for the 

40 receivers to indicate lost radio frames on broadcast. 
[0022] It will be obvious to a person skilled in the art 
that, as the technology advances, the inventive concept 
can be implemented in various ways. The invention and 
its embodiments are not limited to the examples de- 

45 scribed above but may vary within the scope of the 
claims. 



Claims 

50 

1 . A method of delivering a multicast data packet to at 
least one multicast group member via a radio ac- 
cess router controlling radio resources in a commu- 
nications system, characterized by the following 
55 steps: 

receiving a multicast data packet to be deliv- 
ered to at least one recipient in a multicast 
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group; 

- determining a first cost of delivery of the multi- 
cast data packet as a multicast delivery to each 
active one of said multicast group; 
determining a second cost of delivery of the 5 
multicast data packet as an individual delivery 
to each active one of said multicast group; 
comparing the first and the second costs; and 
if the first cost is more than the second cost, 
sending the multicast data packet to each ac- 10 
tive member of the multicast group using dedi- 
cated channel(s); otherwise sending the multi- 
cast data packet to each active member of the 
multicast group using cell broadcast channel. 

15 

A method according to claim 1 , characterized in 

that the said determining of costs comprise calcu- 
lating the costs based on one or more of the follow- 
ing parameters: the radio distance of the recipient 
(s), the signal strength from recipient(s) to the radio 20 
access router, and group membership information 
of recipient(s). 

A method according to claim 1 or 2, characterized 
by controlling the cell broadcast delivery depending 25 
on the radio distance of the recipient(s). 



A method according to claim 3, < 
that said controlling comprises optimising of the 
transmission power used in the cell broadcast de- 30 
livery 

Radio access router for delivering a multicast data 
packet to at least one multicast group member via 
a communications system, characterized in that 35 

the router is configured to receive a multicast 
data packet to be delivered to at least one re- 
cipient member in a multicast group; 
the router is configured to determine a first cost 40 
of delivery of the multicast data packet as a mul- 
ticast delivery to each active recipient member 
in a multicast group member; 
the router is configured to determine a second 
cost of delivery of the multicast data packet as 45 
an individual delivery to each active recipient 
member In the multicast group; 

the router is configured to compare the first 
and the second costs; and 50 

if the first cost is more than the second cost, 
the router is configured to send the multicast data 
packet to each active recipient member of the mul- 
ticast group using dedicated channel(s); otherwise 
the router is configured to send the multicast data 55 
packet to each active recipient member of the mul- 
ticast group using cell broadcast channel. 



A method of delivering a multicast data packet to at 
least one multicast group member via a radio ac- 
cess router controlling radio resources in a commu- 
nications system, characterized by the following 
steps: 

providing a multicast data packet to be deliv- 
ered to at least one member in a multicast 
group; 

determining a first cost of delivery of the multi- 
cast data packet as a multicast delivery to each 
active recipient member in the multicast group; 
determining a second cost of delivery of the 
multicast data packet as an individual delivery 
to each active recipient member in the multicast 
group member; 

comparing the first and the second costs; and 
on the basis of the comparison result, delivering 
the multicast packet using the cheapest appli- 
cable one of the following delivery methods i) 
sending the multicast data packet to each ac- 
tive recipient member of the multicast group us- 
ing dedicated channel(s), ii) sending the multi- 
cast data packet to each active recipient mem- 
ber of the multicast group using cell broadcast 
channel, or iii) sending the multicast data pack- 
et to some of the multicast group members us- 
ing cell broadcast channel and to some of the 
group members using dedicated channels. 

Radio access router for delivering a multicast data 
packet to at least one multicast group member in a 
communications system, characterized in that 

the router is configure to receive the multicast 
data packet to be delivered to at least one re- 
cipient member in a multicast group ; 
the router determines a first cost of delivery of 
the multicast data packet as a multicast delivery 
to each active recipient member in the multicast 
group; 

the router is configured to determine a second 
cost of delivery of the multicast data packet as 
an individual delivery to each active recipient 
member in the multicast group; 

the router is configured to compare the first 
and the second costs; and 

the router is configured to be responsive to a 
result of comparison result to deliver the multicast 
packet using the cheapest applicable one of the fol- 
lowing delivery methods i) sending the multicast da- 
ta packet to each active recipient member of the 
multicast group using dedicated channel(s), ii) 
sending the multicast data packet to each active re- 
cipient member of the multicast group using cell 
broadcast channel, or iii) sending the multicast data 
packet to some of the multicast group members us- 
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ing cell broadcast channel and to some of the group 
members using dedicated channels. 
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FIG. 2 
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